Introduction
There is concern about the increasing global prevalence of mental ill-health in children, estimated at between 20% and 30% (Stephens et al, 1999) . Many children have multiple problems (Chen et al, 2000; China Internet Information Center, 2003; Falbo & Poston, 1993) . China is no exception to this trend, with an estimated 15-20% of children having mental health problems (XY Sun, 2003) .
Numerous programs have been developed to reduce or alleviate problem behaviour or disorders and/or assist positive youth development (Browne et al, 2004) , the majority of these intervention programs focusing on behaviour, or treating child mental health disorders and symptoms such as attention-deficit hyperactivity. Over the last 28 years, a holistic approach has received increasing emphasis, underpinned by Bronfenbrenner's ecological theory (Bronfenbrenner, 1979 (Bronfenbrenner, , 1989 , and a growing body of evidence indicates that the school environment plays a critical role in children's A A B B S S T T R R A A C C T T development. However, relatively few programs have accepted the significance of a comprehensive, universal, context-focused approach (Browne et al, 2004) , despite research that has confirmed associations between children's social-contextual experiences in schools and mental health. The effects of an adverse social environment are likely to be cumulative. The Kauai Pregnancy Study (Werner, 1992) , for example, examined the impact of perinatal stress and the quality of the environment on children's physical, intellectual and social development. At 10 years of age, social class was found to be significantly associated with achievement, intelligence and emotional problems. Early environmental deprivation had an even greater impact at ten years of age than at two years of age, indicating that the effect increases with age. The significance of the school at this age has also been recognised, and in a range of studies effects have been found of school structural variables, characteristics of school principals/teachers, and aspects of the school policy relating to student achievement and well-being.
A growing and promising body of research indicates that, in addition to changing behaviour from within, positive health outcomes are achieved by planned social interventions and by altering the organisational structure of the environment (Maes & Lievens, 2003) . In health terms, such an ecological approach has been incorporated into the 'health promoting school' (HPS) concept (WHO, 1986 ). This concept not only includes the school curriculum, but also considers the physical and social environment (of the school) and the influences, particularly of parents and family, of the wider community.
To achieve maximum benefit, these school contextual and environmental characteristics need to encompass: the formal health curriculum that gives school-aged children the essential knowledge and social skills that will allow them to make enlightened choices affecting their physical and psycho-social health the school environment, which refers to the quality of the physical environment and the social environment, the health services and policies of the school school/community relationships.
The HPS approach requires a substantial change in the way schools, their staff and students engage with health. It involves moving from practices that rely mainly on classroom-based health education models to a more comprehensive, integrated construct of health promotion that focuses both on children's attitudes and behaviours and on their environment Sun & Stewart, 2007) .
Evaluation data regarding the operationalisation of some of the HPS dimensions is still limited and inconclusive, particularly for schools in China, despite a history of implementing health promoting school approaches for over a decade . There is evidence that most HPS programs currently in place use individual strategies to develop personal skills in children and young people, but few concurrently employ strategies that focus on the school environment or community participation (Deschesnes et al, 2003) . Very little is known yet about the way to implement a comprehensive, integrated approach effectively for the school environment (Allensworth & Kolbe, 1987) . A survey of the literature by Lynagh and colleagues (1997) , based on various studies of school-based health promotion programs carried out between 1983 and 1995, reveals that most of them focus on only one of the school context/environment domains suggested in the HPS approach, namely the health-related curriculum.
Study of health promotion shows that schools work well with community health services in reduction of deficiencies related to depression, anxiety, and externalising/ internalising or other psychological/social problem, but there is little evidence of a productive partnership in mental health promotion seeking to develop protective factors by increasing the supportive environment (Browne et al, 2004) . Most of the studies published on the effect of school health promotion policies deal with only one behaviour (mainly smoking, or alcohol and drug use) and few with aspects of community and intersectoral partnerships and school support system (Browne et al, 2004) . The review by Wells and colleagues (2003) suggested that long-term interventions that promote the positive mental health of all students and involve changes to the school climate are likely to be more successful than brief, class-based mental illness prevention programs, but no statistical evidence was provided to support this finding.
Accordingly, the intention of this paper is to examine how the physical and social context of an intervention focused on resilience as an entry point can exert an influence on an intermediate health outcome (a resilience-enhancing environment). It is hypothesised that an intervention aiming to promote resilience using an HPS approach will lead to supportive structural/organisational and environmental improvements in school settings.
Methods
This paper is concerned with all school staff, both teaching and non-teaching, in ten primary schools in Nanjing and four primary schools in Hefei. Nanjing is the capital city of Jiang Su province, and Hefei is a capital city of Anhui province in Specific written instructions were issued to staff, describing the administrative procedures to be followed. Participants were informed clearly about the study and asked to provide their consent to participate. Participation was voluntary and a guarantee of anonymity was given. There was a high staff response rate in both pre-and post-intervention phases of the study. In the pre-intervention phase, 347 staff from Hefei and 477 staff from schools in Nanjing were invited to participate in the study. There were 429 staff (response rate of 90%) in Nanjing Schools and 298 staff (response rate of 86%) in Hefei schools. In the post-intervention phase, 529 staff from Nanjing Schools and 339 staff from Hefei schools were invited to participate in the survey, with responses from 477 staff (response rate of 90%) from Nanjing schools and 263 staff (response rate of 78%) from Hefei schools.
Intervention strategies and activities
The intervention was implemented in 10 intervention schools from August 2004 to August 2006. The intervention schools were required to use an HPS approach (WHO, 1995) to develop intervention activities, with a focus on the organisational change processes required in a school. Strategies that promote a healthy school climate, or environment, were identified as those that encourage personal skill-building in students, staff and parents, foster positive relationships in school and family social networks, and endorse supportive environments within the school. The intervention activities were developed around the issues identified by each school community to do with resilience, such as communication skills, social emotional skill, parenting skills, self-esteem, confidence and development of problem-solving skills.
The intervention strategies using health-promoting school principles in 10 intervention schools emphasised a number of themes, summarised in Table 1 , overleaf.
Measures
A number of scales were adopted, modified or developed. They included the following.
Health Promoting Environment Scale (HPES)
Health Promoting Environment Scale (HPES) was developed to measure the school environment through the study. The structure of HPES was based on factors identified in the Ottawa Charter (WHO, 1986) and items for the staff survey were based on a review of the literature in relation to the key features of the HPS that best described these factors (Deschesnes et al, 2003; Rogers et al, 1998; Scriven & Stiddard, 2003) . There are a total 54 items for the HPES scale. Items in the HPES scale, designed to assess aspects of the school that help to promote health, include mental health service provision and partnerships, resilience curriculum, physical and social environment, school organisational structure, health policy, mental health policy and provision of positive life experience in schools. For example, a question from the HPS scale, 'To what extent is your school actively putting into place the following policies… ?', was followed by a series of options such as '… preventing the use of alcohol, tobacco and illicit drugs' and '… policy to promote good social-emotional skills'. A 5-point Likert scale format was used, wherein 1 indicated 'not at all' and 5 indicated 'a great deal'.
The underlying assumption of the HPS measure was that the school, as a setting in which not only children but also many adults spend a very substantial part of their day, is the best place to promote all school members' health and wellbeing. Factors that may contribute to resilience at the school community level are contextual, and include school ethos, social environment and physical environment. Opportunities for all school members to access health services and resources, opportunities for personal development and cocurricular participation contributed to the health-promoting environment. Principal component analysis was used to assess the variances explained by the scale, and Cronbach's α was used to examine the internal consistency of the scale. The factor analysis revealed seven constructs: mental health service and partnership, curriculum on resilience, school physical and social environment on resilience, school organisation and structure, health policy on physical health, mental health policy, and opportunity for positive life experience. The staff HPS scale demonstrated high internal consistency of the component items, with Cronbach's α at 0.95, and variance explained for the scale is 69%.
Analytical method
The differences between pre-and post intervention phase (time), differences between intervention and control groups (group) and interaction between time and group on seven HPES subscales were analysed, using multivariate analysis of variance. If there was significant interaction between time and group on HPS environment subscales, the univariate International Journal of Mental Health Promotion VOLUME 10 ISSUE 2 -MAY 2008 © The Clifford Beers Foundation 
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analysis of variance (Univariate ANOVA) was used to identify the questions of each of the seven HPES subscales which might contribute to the differences between the intervention and control groups.
Potential confounding factors such as staff role in the school and years of working experience in the school were thought to have the potential to influence performance on seven HPES subscales; these factors were adjusted by multivariate analysis of variance.
Results
The demographic variables for staff (role in the school and years of working experience) were found to differ between intervention and control schools across the pre-and postintervention phases of the study (Table 2, below) .
As all school staff participated in the study, the staff sample was predominantly female (86%), and 68 % were teaching staff. Most of the staff had worked in the same school for between six and ten years. The proportion was similar in both intervention and control schools, at both pre-and post-intervention phases. Chi-square tests showed that there were significant (p < .05) differences between intervention and control schools in the proportion of staff with respect to staff role and years of working experience. The staff job role and years of working experiences were therefore adjusted in the analysis of intervention effect on HPS variables.
The MANOVA analysis on the intervention effect on seven dimensions of the HPES Scale is presented in Table  3 , overleaf.
MANOVA analysis on the interaction between time and group shows that there is a significant time and group interaction. This indicates that the intervention is significant for the intervention group for all HPES dimensions except health policy. This is indicated by the significant improvement in intervention schools in all HPES subscales except health policy, and control schools showed significantly decreased scores in all HPES subscales except health policy in the post-intervention stage.
Univariate analysis of variance (ANOVAs) showed the question items which contributed to the significant intervention effect of six HPS subscales. This is shown in Tables 4 to 9 on the following pages. Table 3 shows that the intervention program using an HPS approach significantly promoted all areas of mental health service provision to the schools. The intervention program significantly improved the level of parents', local community and service providers' participation in promoting resilience activities. Table 4 shows that the intervention program using an HPS approach significantly promoted all areas of provision of mental health service in partnership. The intervention program significantly improved the partnership between school, families, local communities and health services providers.
For resilience curriculum development (Table 5) , the intervention program significantly promoted and enhanced curriculum development relating to resilience in all curriculum areas in the intervention schools. This improvement is reflected in the following items. resilience skills in self-esteem, decision-making, problem solving, and assertiveness. Time to deliver the resilience curriculum is provided.
Curriculum has been developed to develop students'
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Resilience issues are embedded in all key learning areas. Staff are provided with professional development opportunities in relation to development of the resilience curriculum and resilience skills.
Resilience curriculum development considers student gender and cultural background.
For the school environment subscale (Table 6) , in six questions, four items have contributed significantly to the intervention effect in intervention schools. These improvements are reflected in developments in both the physical environment and the social environment in resilience-related activities. For example, space and areas are provided in intervention schools to promote student activities, interactions and games, and to encourage parents and staff involvement in resilience activities. Supportive student and staff relationships were encouraged. However, there was no significant improvement in physical environment planning relating to general health concerns such as strategies to minimise injuries, for example ergonomic seating or safe play equipment. For the school organisation and structure subscale ( Table 7) , four of six items contributed significantly to the intervention effect in intervention schools; the school recognises cultural, religious and ethnic diversity in students, the school provides students with positive social experiences and success in various ways, and the school provides a structure to promote development of student social skills. For policy on mental health promotion dimension ( Table  8) , three of five items contributed significantly to the intervention effect in intervention schools. These improvements focused mainly on policy development in relation to referrals for students who had mental and behavioural problems, and policy to promote positive relationships between students, staff and parents. Table 9 shows that there were two items in the positive life experiences subscale that contributed significantly to the intervention effect in intervention schools. These two items reflected that new students and student with special needs get the most benefit from positive life experience activities in intervention schools.
Summary and discussion
The purpose of this study is to investigate the significance of the school ecology, its social and environmental characteristics, for mental health promotion, characterised as the promotion of 'resilience'. The paper focused specifically on staff, and reports on an intervention project that used the HPS framework to promote resilience across the whole school community in two cities in China. School staff indicate 
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TABLE 9
Opportunities for Positive Life Experience that they consider that there have been significant improvements in the physical and social environment in relation to curriculum development focused on resilience, on mental health service provision and partnership with the community and health service providers, on mental health policy development in their schools, on school organisational structure, and in promoting positive life experiences for students. These broad environmental improvements are supported strongly by statistical evidence and are derived from a large population-based study. Despite the time constraints relating to the study period, this work is important, because it provides a baseline evaluation of the implementation of a comprehensive mental health promotion strategy in Chinese primary schools. This is one of the first such studies on mental health promotion in China. For increased confidence in the findings, an additional longer-term follow-up study is required to investigate the sustainability of the changes noted over the life of the intervention.
The study also gives strong support to the HPS approach that links schools with relevant agencies and groups, embeds protective factors in the curriculum and encourages school members' participation. It also indicates the opportunities available for mental health promotion through school staff involvement in the intervention. The project indicates that a whole-school, HPS approach is effective in creating a healthy mental health promotion environment within primary schools in China. School environment indicators, such as the school social environment, school-community relations and curriculum development, were all aligned with resilience. Intervention schools, in a relatively short time, showed effects compared with schools that were not using a holistic approach. This improvement was shown in all the mental health promotion areas that comprised the HPS scale.
The findings of this study add evidence from primary schools in two cities in China to the limited body of data relating to the implementation of HPS to promote mental health in primary schools. It adds statistical evidence to the discussion
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of how the HPS works in practice and how confident schools should feel in their ability to operationalise such a comprehensive, integrated approach (Deschesnes et al, 2003) .
Numerous factors have the potential to influence the extent to which the physical and social environment of the school setting can influence health, broadly defined (Greenberg et al, 2003) . The evidence from this study supports the contention that we must focus attention on changing organisation, physical conditions and social environment rather than focusing solely on the individual. The evidence relating to the significant improvement in school organisation in the study supports strategies that encompass the school environment, structural issues and organisational practice. Such areas should become key components of mental health promotion programs.
